Assuming rhe nucleon isobar with spin J=3/2, isotopic spin £=3/2 and mass M=121O Mev, we have studied the scattering of gamma ray by nucleon by the covariant perturbation merhod. As is expected, the total cross section varies strongly with· incident gamma,ray i.e., the correction for KleinNishina formula at the rhreshold energy for meson production is 0!1ly of about 30 percent, but at the excitation energy of isobar a remarkable resonance scattering is found. The angular distribution has a tendency to become predominant in the forward direction with the increase of incident energy. § 1. Introduction
In order to examine the features of meson cloud about a nucleon, we previously investigated in detail the photomes:m production: 1 )2). With the same object in mind, the problem of the scattering of gamma-ray by nucleon has been studied in this paper.
As the calculation of the lowest order perturbation may not always lead to correct results, we carried out the calculation of higher order for r-7/: process 1 ) and obtained a fairly good one. Such a procedure, howev€r, is too laborious to be pursued. By the introduction of a nucleon isobar which has spin J = 3/2, isotopic spin 1= 3/2 and follows the Rarita-Schwinger equation, we could ex;plain fairly well both 7r-meson scattering by nucleon and photomeson production 2 ) * . Here, Compton scattering by nucleon will be studied from the same standpoint. From the consideration on modes of disturbance of meson cloud by gamma-ray, we may suppose in advance the following circumstances to occur for the energy region in which the experiments have been done. (1) Since the property of a meson cloud should vary exceptionally at the threshold energy of meson production, the cross section of Compton scattering is expected to show some anomaly at this energy. (2) The fact that the experimental results of 7/:-meson scattering by nucleon 3 ) and of photomeson production4)~) have pointed out the resonance phenomena when the energy of 7/:-meson and gamma-ray is of about 140 Mev and 280 Mev respectively at the center of mass system suggests us a similar anomaly at this energy as well as that of (1) .
There are already several attempts to clarify this problem. The effect of anomalous magnetic moment of nucleon for 100 Mev gamma-rays gives approximately 25 percent § 1. Introduction
There are already several attempts to clarify this problem. The effect of anomalous magnetic moment of nucleon for 100 Mev gamma-rays gives approximately 25 percent
The Scattering of Gamma-ray by Nucleon and Nucleon Isobars 109 increase in the scattering cross section of proton over that predicted by the Klein-Nishina formula6)7) . But, if we recall the result that, for the higher order calculation of photomeson production at the energy of 250 Mev, the contributions from the non-static part of anomalous magnetic moment (that which depends on energy) are larger than those from the static part, it seems difficult to account adequately for the virtual meson effect only by a Pauli-type interaction in the energy region of our case.
A calculation has carried out on this problem by Sachs and FoldyR) in the nonrelativistic, weak coupling approximation, neglecting nucleon recoil. According to their result, the anomaly of cross section mentioned in (1) really reveals itself, to the effect that, in pseudoscalar theory, the cross section has a peak value as high as 15 (10 at the threshold 'energy of meson production.
There are of course at present no experimental data to be compared with our results. However, the predictions based on various theories will necessarily prepare for the future possibility.
In order that the theoretical magnitude of cross section for meson scattering by nucleon may agree with the measurement, we have ascribed a pseudospinor character to the isoba~). The coupling constant between isobar and electromagnetic field E p (or E "y) has been so chosen as to lead to the experimental magnitude of photomeson production.
In our Compton scattering by nucleon, the cross section is proportional to Ej" so that the value of Ep will be decided upon cle-uly in a future experiment. § 2. The method of calculation As to the character of nucleon isobar adopted in our theory, we have explained in detail in paper [1] , so only necessary equations are listed below.
The wave equation of" isobar is D~>(a)1jr .=0, (1) the propagation function is
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where M, m and p. is the mass of isobar, nucleon and meson respectively.
Interaction Hamiltonian Mnt is
H1nt=H1\+~ ,
Feynman-Oyson diagrams with regard to the Compton scattering by nucleQn are following four ones. (Fig. 1-Fig. 4 ) Here are four momenta [, F ani k, ! which are initial, final momenta of nucleon and incident, scattered photon momenta respectively; from them we eliminate one (in our case, F) making use of the relation [+ k = F + I.
In rearranging the transition matrix elements, it should be borne in mind that the gauge invariance with respect to both k and I must be guaranteed. Though theoretically there are only ten independent gauge-invariant fundamental forms fl ) in our matrix elements, we have avoided some comp~ications in re:luction and male use of the following redundant fourteen forms:
The matrix element RA of ordinary Compton scattering ( Fig. 1 and Fig. 2 ) can be expressed as (6) in the notation of (5).
Where ko and to stand for the energy of incident and scattered photon respectively. Also, the explicit expressions for the matrix elements RR and Ro corresponding to Fig. 3 and Fig. 4 have the following forms:
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The matrix element RA of ordinary Compton scattering ( Fig. 1 and Fig. 2 ) can be expressed as (6) in the notation of (5). (6) Where ko and to stand for the energy of incident and scattered photon respectively. Also, the explicit expressions for the matrix elements RR and Ro corresponding to Fig. 3 and Fig. 4 have the following forms: 
C=-1+2( -Fk)/m 2 + (M 2 /m 2 ).
(9)
We hitherto have talked about the problem of the scattering of gamma-ray by a 
However, there are some points to be remarked. G/1) and G j (2) in (6), ... , (9) contain the factor 1/Ckl) in their terms. Because of (kl)=-m(ko-lo) which is easily obtained in the laboratory system* as an expression for the conservation of momentumenergy, the situation: (kl) =0 takes place either at angle (}=oo or in the limit of ko~O. The values of fundamental forms Uj and their coefficients G j cannot be computed separately.
In this connection we take advantage of the following relation, though the treatment is somewhat ·troublesome.
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Thus, the defect mentioned above has been removed and moreover in the limit of 1<0 --'" 0, all the contributions from the nucleon isobar disappear. Consequently .in such limit the cross section for our process is expressed only by the term RA* RA which is the same as KleinNishina formula and certainly agrees with that of the classical Thomson scattering. § 5. Results
We show the angular distribution and the energy dependence of the total cross section in Fig. 5 and Fig. 6 .
Although the cross section at the energy of 160 Mev (near meson production threshold) gives the correction of only 30 percent to the one predicted from the Klein-Nishina formula, at the energy of 280 Mev (a little this side of resonance) it increases to about twenty times as large as Go. This is due to the fact that the propagation function of nucleon isobar contains a high derivative and that the denominator of RB which gives the largest contribution is very small at this point. There is no particular difference between the angular distribution of ours and that of Klein-Nishina formula. As is seen from 
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There is no particular difference between the angular distribution of ours and that of Klein-Nishina formula. As is seen from minimum in the neighbourhood of 90· at lower energies, while the differential cross section gets remarkable predominance in the forward direction than in the backward with the increase of incident photon energy. § 6. Discussions
As is expected from beginning, it has been found that the resonance behavior Qccurs at the energy of 280 Mev but not at meson production threshold.
As for the method by which Sachs and Foldy have calculated, a typical diagram can be divided into two ones, for example by the line a-a of Fig. 7 , first at the energy of threshold where a real process begins to arise. There the denominator of the matrix element becomes small. A virtual meson with enough energy to turn into a real one plays the most important role by being able to be emitted and reabsorbed.
As the nucleon isobar adopted by us has the mass M=(930+280) Mev, our resonance energy accidently corresponds to the threshold energy of two meson production and this might be accounted for in the framework of Sachs-Foldy theory as due to the production at this energy of two real mesons, which appear, e.g., on drawing a line b-b in the diagram of Fig. 8. -a fig. 7 . Fig. 8 .
As long as Sachs and Foldy take into account the correction up to the order g2, it is a matter of course to have no peak at the energy of 300 Mev. If an experimental data should show the resonance phenomena both at 160 Mev and at 300 Mev, neither their method nor ours will be sufficient to describe the behavior of virtual meson cloud. Resonance-like phenomena will also· be expected at the threshold energies of three, four, ... meson production, although the peaks at higher energies may be so broad as to be scarcely recognizable as resonances.
It may be said that our isobar model is a good approximation so long as we confine ourselves to the energy region of about 250 "-350 Mev of r-ray.
The total cross section for our process at the resonance is estimated at the order of 1/2 x 10-29 cm 2 , i.e., about 1/20 times as large as that for meson production. In spite of large back-ground of annihilation r-rays, the possibility of measuring the effect of this amount cannot be excluded.
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